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(57) Abstract: The invention provides a novel process for preparing Donepezil an d its derivatives of formula (I), wherein RI, 
R2, R3, and R4 represent each H, F, Cl-4 alkyl or CI -4 alkoxy, R5 represents phenyl or substituted phenyl, and n is 0, I or 2, 
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alkylating the compound of formula (IV) to give the compound of formula (1). 
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^ (IV) m^it^m^'mmtitmnBi^ (d m^mit^m^ 
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u m ^ 

:^:^m0RM^^^U^ (Donepezil) R^m±<^mm:^^o 

^^m^Rmm±mm^m.mm}^^^M, «-¥W^^:;^v*j^*b* Eisai 

mW^^MM Cai. us Patent No. 5100901) , .^iBc^^glJ 20% : 

mjs, EP535496 ^Mj -^n^^m^f^mm cm 2), mm, i^^f^mm 

29% (J3ELS 2)0 pr^JSLi^XXli&^X4k'H:^J^)«jg2g^;^c EP535496 

51 Bayer ^^wimitT-#:-i^&lSW^ii5cXSli&^ (jAlffl 3, U. S. Patent 
No. 5606064): "^^mMM^i^^^lh Sl>% , 0:4^ Eisai |§i^^S]6<]$4^ 

^msii^iii^B^ , mnmi^mm^m^^m^:r.^^m^■^ 38% -(it#^ us 

Patent No. 6252081), SW. i^-^^X2;i&^tgt#PJfi^-&i|^C^^i^T 27% o 

0:$: Eisai Ml^^^ft^^tlii 7^-^^ S:X2ii&^ (ffl 4, US Patent No. 

625208i)o '^^m.n-^i^'^^n.i^^num, K^M^'mmmj^—^^m^'^r m 
rm^{>, BMis-^xM^ij^, mn^^-^^^-^yk 69% o -^xs^SBmit 

6^«#XS, MM, i^^^XSMi^Mm^'ffla NaH, -^Sj^fflilJi«?^£jg NaOH 

7mm, np^mmmn%7mn, hmx2;^#^*s, xs^ii^saa^. 
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f^mm^7m^M, x2^^^7jc^#. mm^i'^m^n. mw± 

Itb^h, Finetech ^^wl:^MTM^4^irfi^^^g&^ msmme.VS Patent No. 

6252081), n^m 5 pn^mx.^^^mim, R^'p^i^&mf^mmm^mm 

'^n^s.m^^^m, 19.3% cjes 6), mmx:kmmMJ'^ 

JAmtmnm 2 m^^f&^m&^^^Mm. 2- (4-Ptti®aE¥ 

-5. 6-~^m.m-i-mm^~:k^mw^, mmmitm.itmmm^m.it 

Mmmf^it^mmmmo m^^mmitmitum, mMmMm-^mi^mm, 
JAmMtim^mm, mmm^itismr^mi^^ 40%. mm 3 m^m-^i^m 
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^±m^^mitmit^^{i\tmmm^mjim'^m^^^mitm\&!SLo tb$n Joseph 

Sam^t^i^fi: U Hetercyclo. Chem Vol 2, 366, JttS 7), I^I^Mt^^M^^^^ 

100%, j^m, T^m^mf-m^^^m^o 

m^mnm'±.m cjuLm s). j^w. ^m^^ cud m^it^^'pviiti^i^^um 
(IV) pjr^mit^m-^ijmmm-p'j^mitj^^w^it^m. 




^f^^ (III) ^"fR^ r\ r'^r'^^iJ^^h> f. c,^:^^^ 

mci^^m, ux^ffr^mm^ (III) ^^tt.'^tiasfii]®^, ^^sii^fps^j^ 
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m^mit^^, R', R^^R^'^^ij^^H. F. Ci^-)^m.mmci^'^m, 
Hx ^p/r^^it^ (III) m^it^mm^m^m, ^^iB^m^-mmmm. 

^ (IV) m^it^m^-^ ^ (V) m^it^^^m^H^mitm^^ri^mm 
mm. ^mmmm. m^Mmm^^^mm. mmm> m^^mmo 



* 5t (III) (V) m^mit^^m (iv) m^mit^m 

m, m.^m^B.:h^ 1-5 ^±Hmo s.mum'^JA o-isox^m.'Mmu}^^ 
lo-ioo-c, Mm-^m&mum^n.m^}AMUB\\5o'Co ^mmmy^^ am 
(V) m^it^!^:mitm=i:o. 001-0. sM-^m^^ikn^^^ (no (v) 
M^tt.^tf:«tt.ffij=i:o.oi-o.2o ^Mmm^myK. mm. mm. mmmmum, 




H 
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rn^^RM^^^ (IV) m^mit^m^YCH2icu2)ji'i^m.wmT±}^^ 

(I) ^^t^it^^, ^^RK RK R'^R^^»m^H, F. Cm^«.S^C,-4 
R^^^^^m^^X^^M, Y^^CK Br^I, n=0> 1^2o ffj^fi^M 
'^UM^UW.m^Umf ^^m^m.^ KiCOi. Cs2C03> Na2C03> KHCOs. 
NaHCOa. CaC03^ Ca(OH)2> Li2C03, K3PO4. Na3P04^ K2HP04> Na2HP04, M 
^m^W.^ K.2CO3. CS2CO3. NazCOa. 

^^0s,m^mmnn\t^^. ^m)m^it^<^^ ych2(ch2)„r' mm^sit^ 

}A3:lBU:3,^ (IV) m^i^^^^m^m^^ bt^JA 3 : 1 iij 1 : 50, ftiS-^ Wia*4bb 
^ : ^ (IV) m^it^m : YCH2(CH2)„R^ : M=l : 0. 8-1. 5 : 0. 8-2o 

EgMn^nft> — tC¥^ . HM¥:I^> l,2-i:«z:.^. 1, 4--fCA5F> Z.mz.m> 

^m. — mmmzLm.z.M'^, mm^mmm^K^-—wm^m,f^> n,n- 

m^hK o-c ?ij iso'c, \t^^m&^u&yd lo-ioo'c, m^m^um^^uB] so-Co 
/A 5^ (IV) m^mit^m^i^^ (d da^s: (iv) pji^it 

^ma oHc-(CH2)„R'^p ii2m^itmimys,i^o mmm\^M^. 

B.^^ \'5^iz^B.o oiimKmm^, mmm^. mmmm^m&m. 
m'^hK o-isox ^m-sLmum^ io-ioo''c, mm^m^mum^^Mum soXo 

M^mbm^^a^)m^it^^:OUC(CH2)nR^:mitm=l:0. 5-3:0. 001-0. 5. ^ 

^mm^ntt^^ (IV) m ^ it ^ :ohc(ch2)„r': b it m 

=1:0. 8-1. 5:0. 01-0. 2o &mmM'^^7K> -tC^'J^. m.m> 1, 4--ft7^Jf. B 

mm^ M'^mm^m.^M^mmmmydTK^ z.@i. mm^ ^mm. - 
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mm^^m. -m?^> mt^sii, 4--^7n5Fo 

JA^ (IV) m^it^mm^^ o m^it^^m=n:^m:^^^m m^it^ 
ouc(c}i2)„R' ^^mmi^mTs.m, ^^6<]iasii^?m^sfs^i5g^ NaBH4. 

B2H6. NaBH(CN)3> NaBH(AcO)3> Ca(BH4)2. &M^i^n\:ty^My) m^it^ 
i^:OHC(CH2)nR':3£ig^f!j=l:0. 5-3:0. 5-4, bm-^mmmUt^^av) PJj^it^ 
#J:OHC(CH2)„R^:aSi^5PJ=l:0. 8-1. 5:0. 8-1. 5, &Mmm'^1^iS.^m.nm.^ 

m> -ic¥j^> H«c¥;^^ z.mz.m. i,^--m./%'f^. i,2--mzL:^. 
^MB^^z.^, M^mmmmMm.mm> =.m.^-m. z^mz^m. 1,4- 

-ftT^S^, l,2--mZi;K^PZ.mo ^J^iajgRT^IA 0-100 "C. Jg^-^iSe^ia^g^yiA^ 

mMR\ R^ R^sjR'^^sim^:;^ H. f. Me> (Mem oEtmnmit^m. 
m^mi^m^mmf^^mit-^mmm'^ r'.r^^sij^^ h ^ f, r^^p oMe 

m GEt mm^it^^, m^^mi'^^^'^^^mj^^^it^^i^^n'^ r\ r'^^^ h 

R' m R^ m^th H, R^' R^ OMe, R^ S-M^S^ n=0 6^ 

Vc^m^RK R^^H. R\ R'^0CH3, R':5t,^^, n 0]S<]^^^^iJ^Bjo 
/Sffl^:^BJB^iE'^^X2lg&^, 5S:(II)B/f^tt.'^J^(R',R'*^ H, R^R^^ OCH3) 
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(III) ^^mit^^^-m.^mmitT^—i-:kHmmm.H^^uyEm^ 

$nl3± 82%o 

mmum 

m2^ EP535496 i^m&^^^m^^mif'}^o 

m 3 ^mm Bayer ^j^^m^^m^&m^'±m^m:^m. 

m4^B^ Eisai m.m'j^'si^^mm^:BLmm^m^^}^-nmo 

msmme^ Finetech ^W)^KJ^^?t^^^^^f^^^M#'^^:^^*o 

mmm- 

2- (4-RttB£M¥») -5. 6--^wLm-i--mmM^^mm& 

-i-ipffl^o.75 5£4-pttB$^^, jjpA loo^^H-^*. mmtmi^^M^mm 
jsMA 0.95 ^M^^mm. mnm^mmwmm n ymfsn-mm^uj^mw:, 
mm^mmmmmm^mi^ 2.141^, ibc$94%o mmmi^=f'mmu\2om9\- 
^7Kz^m, iHii^3o^itjg}t-i-PM5°c#g2/hBt, mm^Mmw, mmmsm 

m^^7KZ.mm., T'BJsU IM ^o-mj^. 209-212°C, 'HNMRCDMSO-de): 8.95(d, 
2H, y=6.0Hz), 8.23(d, 2H, 7=6.0Hz), 7.56(s, IH), 7.48(d, 2H, J=8.0Hz), 7.27(s, IH), 
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7.22(s, IH), 7.12(d, 2H, J=8.0Hz), 4.15(s, 2H), 3.93(s, 3H), 3.85(s, 3H), 2.29(s, 3H)o 

mmmr. 

2- (4-BiRB$¥S) -5, 6--^m.m-i-mmy(i^^mm& 

2- (4-Pitii£3E¥») -5, 6--wm.m-i--mmM'^^mm^ (0.402 

3O«^^7X¥04^, *PA 33 Pt02. ^^iUT, -^::'=:nJEWiC-n 

15 m9\-m^7mnm, im^i^zmm, nmmo°cmmM^, mmn&i^^i^ 
0.34^, mj^ i9i-i92°Co mmmmm.i'mmfsn 46 m^mi^, mmm^m^ 
^jf, n'^pjfmr^sh^m^ 97% o 0.386 i^m^ 94% o 'h nmr 

(DMSO-de): 8.42(brs, IH), 8.18(brs, IH), 7.47 (d, 2H, J=8.0Hz), 7.12(d, 2H, 
J=8.0Hz), 7.1 l(s, IH), 7.06(s, IH), 3.87 (s, 3H), 3.79 (s, 3H), 3.20-3.38 (m, 3H), 
2.82-2.95(m, 2H), 2.60-2.75 (m, 2H), 2.29 (s, 3H), 1.85-1.95 (m, IH), 1.65-1.85 (m, 
3H), 1.20-1.40(m, 3H)c 

2- (4-^iig¥») -5, 6-~wm.m-\-'mmMw^mm^ (o.i8 5£) 

i0mLT:^6tJN,N--¥S¥SfeJK4'. -^^ttinA^tt.^ (0.073^) ^p^7X 

(0.3 ^;Tf«-^ii^^MTm#a^o mwM 

'AmmZ.m.Z.mW-^ (4*30mL), ^^Z.mZ^m^WM.m'^^ NajCOaTK^?^ 
(15mL) m'^m^^yK (15mL) ^Jfe^, ffl^7jC^m^^#, it^TMUigB^^ 

0.141 ^f^^, 96% o 'H NMR (CDCI3), 

7.15-7.35 (m, 5H), 7.09 (s, IH). 6.78 (s, IH), 3.89 (s, 3H), 3.84 (s, 3H), 3.48(s, 2H), 
3.17(dd, IH, J=8.0 Hz, J=17.6Hz), 2.82-2.92 (m, 2H), 2.58-2.74 (m, 2H), 1.80-2.03 
(m, 3H), 1.57-1.76 (m, 2H), 1.40-1.56 (m, IH), 1.18-1.40 (m, 3H), 

2-[4- i\-mmMwmmyk^ ¥a]-5, 6--wmM-\-'^m 
2- (4-Ptl:iJg¥S) -5, 6--^mM-\-'^m 
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n^mm^^, ipA 40 pto2, ^ 8o°c T, -^x^mmm^H^mn^m e ^m, 
n^mw, mmmm^=f, uax 30mL mmmymm, mmm^mmm.i^^^ 
(5*20mL), ^^mi^^mmm^^'k^7Kf&^, m^TK^MmT-m, -m^T-m 
m^Brn^^mMM^mm, mm^mm^'m^it (chci3/ch30h=95/5 mm, 

^^JbW 0.63 5£|«iefeia#, 35% o NMR (CDCI3): 8.53(brs, 2H), 

7.15-7.25 (m, 3H), 6.82(s, IH), 3.95 (s, 3H), 3.92 (s, 3H), 3.35 (dd, IH, ^4.4, 
14.0Hz), 3. 12(dd, IH, ^7.6, 16.8Hz). 2.95-3.05 (m, IH), 2.65-2.75 (m, 2H)o 

2- (4-9RB£¥S) -5, 6--wm.m-i-mmMw^mm& 

2- (4-PtfcljS¥S) -5, 6--^*(.S-l-^il (0.60 

(0.36 iS) 30 s^^^zK^©^', inA 60 ptoa, 

&^m.H^mws.m e /het, m^mw, mmm'^^f, %^=^mjBn 1.05 ^ 

2- (4-otii^¥») -5, 6--^m.m-\-'^mn^^mm& (0.225^), 

Btm^l*! (0.10^) ^i^60^54-5E7K¥®4', jjp A 100 10% Pd/C, ^SJ^jS 
fSO> 2. 4. 6^8/hBtH^#jjpA^¥^55«^, ^^MT^O— ^;tcnffi6^gCn 
IQ/hEH", itl*|SI#, iJt«^S^, iinA30mL5% ^MtKM, 
2.^2.11^151 (3*30mL), ^^Z.MZ.ig^«ffltafP NaaCOs tK 
(15mL) fPl^^P#^7K (15mL) M, ffl^7m^^^#, 

0.67^yft. fiiM±Mtffm;Sf#0.11 i|$C¥62%„ 
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u m ^ m =^ 



A. 4-ii\tv^^m^^ (n) Bff^6<Jtt.^^^^?I^HX#fflTS/S^^s^ (m) 

B. (in) m^mit^mm^ cv) ^;f^fKj4t^i^^5{-itt.Mtt.t#gij5^ civ) 
c. ^ (IV) m^^it^mk^i^&^&BLnm^ (d m^6<j4t^<^o 




2. 1 ^^m^ (I) rr^lfc^4^6<]iT:^v*, ^-f r\ r\ r\ r'^^iJ 

I mi, (IV) Y-(CH2)„+iR':eEgcf^^TS 

(I) m^mit^m, n^v^cu Br^i„ 

3. m^m^ 1 "^^j^Scj*: (I) ;?^^'H:^4^wfr:^v4, R\ R\ R\ R'^^m 

im2. n^m^^ (IV) ^^6tl'H:^t»^OHC-(CH2)„R':&3^m^!JM;S#ilJ 
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^ (I) pjr^^it-^m. 

BLmm^ (IV) m^mit^mm^mm.^^mm.o 

«^^H> F. Ci^'^mm c,-4'mm.m, nxitm^m, ^^wu^^ (v) 
^mit^mmmmits^mmm^ (iv) ff^w^^^^gc^ffi/sa^gs^^.. 

6. Ummm. 1 't'^^jt (I) ^>^^4fc'^t;6<]fr:^v£, ^4" r'> r\ r\ R'^m 

m^^n. F. Ciutj^mm c,-4'mm.m, iJxixmsM, en) m 

rM-^^h, r\ R^ixm^m.m, R^m^^M. n^x^o, Hx^-t« 

9. umwi^i^ 4s!c5 4'^^^ (I) mT^mvc^mmmij^, cv) 

B^^^-a-i^'t' R\ rM-^^h, r\ RM^^msWHX'Hi^^?^^. ^iim 

\o.mm^ 1 6 f^;^^^ (I) ^;T^^^«^6<Jif:^)*, ^#ffi^^;T^W 4-nH: 
(n) ff:^>H:-^i^4'R'. RM-'iaH. R^ RMt^¥msWtt.^t» 
^^^M> ^?^mm¥^m^^fflTMiS^j^*@iS6<j^ (in) B^^fiti^t^ 
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1) MeO-,j-^« 



.CHO 
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